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1. INTRODUCTION

This is the executive summary of an Energy Engineering Analysis Program
(EEAP) Study that was conducted at the Noble Army Hospital, Fort McClellan,
Alabama by the firm of BENATECH, INC. Work was begun on the hospital energy
audit during November, 1983. The facilities investigated in this EEAP Study
include the main hospital (building 292) and certain support facilities
(buildings 1789, 1929, 2290 and 3211). The study was a special EEAP Hospital
Energy Audit and indentified 1 ECIP Project, 3 non-ECIP Projects and 13 Energy
Conservation Measures (ECMs). A total of 32 ECMs were investigated and 15 were
not recommended.

The Scope of Work (copy included in Appendix A, Volume II) for the hospital
study required the performance of a comprehensive energy audit and analysis, If
all of the 17 recommended projects and measures are implemented, a 2.3 percent
reduction in basewide energy consumption would be realized.

A four volume report has been prepared that describes in detail the work
accomplished during the study. Volume I provides all the descriptive narrative
for the report. Volume II contains a copy of the Scope of Work and ECO
calculations. Volume III contains field survey data, current criteria, and
BLAST printout. Volume IV contains programming documentation that was prepared

for submittal to obtain funding on each recommended project.
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2. DESCRIPTION OF FACILITIES
This study consists of investigating the main hospital and four support

facilities, A brief outline of key features for these buildings are provided in

Table ES-T1 of the executive summary.

EXECUTIVE SUMMARY PAGE 2
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3. PROJECT APPROACH

This project was scoped to provide a detailed energy audit of the main
hospital facility and a limited energy survey of the designated support
facilities. Initial site surveys and investigations were planned and completed
based upon the utilization of recommended ECO lists in conjunction with
BENATECH's prepared energy checklists and survey data. Along with the energy
audit efforts, data was gathered for metering plan recommendations. The
BENATECH approach was formulated on a four step concept that paralleled the
objectives set forth in the Coniract Scope of Work. They are as follows:

1. Formulate and gathef field data.

2. Consolidate and analyze field data.

A. Prepare metering plan

B. Prepare project recommendations

3. Prepare study report.
4, Prepare documentation and back up data for recommended projects,

EXECUTIVE SUMMARY PAGE &



B, PRESENT ENERGY CONSUMPTION

Each of the facilities, main hospital and support, use energy from three
sources. These are electricity, steam and natural gas. Electricity is obtained
from Alabama Power Company through the base electrical distribution system.
Steam is provided for the facilities from at least two of the central boiler
piénts located on the base at Fort McClellan. These plants make steam from
natural gas, oil or coal. Natural gas is provided to the facilities from a
local commercial utility through the base distribution system.

Actual energy consumption for the hospital and support facilities have
been, for the most part, unmetered and/or unrecorded in the past. Therefore,
energy uses and consumption were developed using BLAST version 3.0. The results
of these evaluations are provided in tables ES-T2 and ES-T3, figures ES-F1 and
ES-F2 providing a graphic portrayal of the energy usages for the hospital and
support facilities relative to the basewide and individual units. It can be
readily seen that the main hospital combined with the medical support facilities
utilized 77,253 MBTU's of the basewide energy usage of 1,203,267 MBTU's. This
represents 67 of the basewide energy usage and was extracted from the EEAP
study for Fort McClellan. The main hospital (building 292) uses the largest
share of the energy consumed between the buildings evaluated in this study.
Table ES-T3 and figure ES-F2 illustrate the energy consumption of the main
hospital and support facilities in regards to each other.

Section 6 contains the recommendations and conclusions for this study.

The energy savings realized by enacting the various recommended projects and

the resulting energy consumption will be discussed.

EXECUTIVE SUMMARY PAGE 5



Space/DHW
Heating

Cooling 0.940
Other Elec.3,408

TOTALS 4,348

IABLE NO. ES-T2

NOBLE ARMY HOSPITAL
FORT McCLELLAN, ALABAMA
¥ANNUAL ENERGY CONSUMPTION

STEAV, (Plant Uses Natural Gas)

MBTU DOLLARS THERMS

0 0 158,650
10, 899 $ 30,299 0
39,529 $109,891 0
50,428 $141,190 158,650

ENERGY UTILIZATION INDEX

Energy Utilization Index (EUI)

(50,428 + 15,865)/.,16
66,293/.16
414,331 BTU/SQ.FT./YR.

EUI

HBTU
15,865
0

-0

15,865

Total MBTU/TOTAL MSQ.FT.

Where M = 1,000,000; 1 KWH = 11,600 BTU; 1 Therm = 100,000 BTU

Average Electricity MBTU Cost

Average Natural Gas MBTU Cost

($3.30 + $2.25) *2 = $2.T78/MBTU

DOLLARS
$79,642
0

0

$79,642

(Average of Demand and Non-Demand Rates)

$5.02/MBTU

*Energy consumption figures are based on BLAST 3.0 simulations.
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TABLE NO. ES-T3

COMBINED HOSPITAL AND SUPPORT FACILITIES
¥ANNUAL ENERGY USAGE

DESCRIPTION AREA (SQ.FT,) EQNSHMRIIQg
BTU's x 10°
Main Hospital, Building 292 160,000 66,293
Dispensary, Building 1789 3,720 1,256
Dental Clinic, Building 1929 15,750 5,316
Dispensary, Building 2290 8,876 2,996
Dispensary, Building 3211 4,125 1,392
TOTALS 192,471 Ft2 77,253 MBTU

¥Energy consumption figures are taken from the Energy Engineering Analysis
Program study performed for Fort McClellan and BLAST 3.0 simulations.
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(19.0%)
Family Housing
(228,620 x 106 BTU's)
(49.6%)
Other Buildings
(596,577 x 106 BTU's)
(25.0%)
Barracks 6
(300,817 x 10~ BTU's)

(6.4%)
Hospital and Support Facilities

(77,253 x 100 BTU's)

Figure ES-F1

‘BASEWIDE ENERGY CONSUMPTION

*Figures developed from FY78 Energy EEAP Basewide Study completed by Black & Veatch.
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(3.97) Dispensary, Building 2290
(2,996 x 10® BTU's)

(1.87) Dispensary, Building 3211
/ (1,392 x 106 BTU'S)

Dental Clinic, Building 1929 (6.9%)
(5,316 x 10® BTU's)

Dispensary, Building 1789 (1.67%)
(1,256 x 10° BTU's)

(85.8%)
Noble Army Hospital, Building 292
(66,293 x 100 BTU'S)

FIGURE ES-F2

MEDAC FACILITIES ENERGY CONSUMPTION
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5. METERING PLAN

In accordance with the requirements specified in the Contract Scope of
Work, a metering plan was developed for the main hospital facility (building
292). This plan was presented early in February 1984 and accepted for
implementation with provisions that established certain activities for the base
DEH:and the A/E to complete in order for the plan to accomplish a goal of
recording one full year of energy usage. The metering plan provides primary
metering data for electrical, steam and natural gas supplied to the building
with some limited submetering of chillers and pumping systems.

The metering data will be collected, analyzed and summarized for addition
to the study report at the end of the one year term designated for the plan. A
more detailed discussion on the metering plan is provided in the Narrative

(Volume I, Section 8, Page 1).

EXECUTIVE SUMMARY PAGE 10



6. SUMMARY AND CONCLUSIONS

This EEAP Study evaluates the main hospital and support facilities for
possible energy conservation opportunities. The study includes on-site
investigation, engineering analysis, and recommendations for project
implementation.

: The basic goal for the audit was to identify those energy conservation
opportunities (ECOs) that might exist at the main hospital and designated
support facilities. Investigations at the main facility were specified to be
fully detailed while the support facilities investigations were limited to on-
site observation.

Work began on the study with the ECOs provided in the Scope of Work being
evaluated for possible implementation. Table ES-T4 is the potential ECOs listed
in the Scope of Work. Table ES-T5 is a 1ist of ECOs found not applicable or
already implemented at the hospital. This list also includes ECOs evaluated
but not recommended. Table ES-T5A is a list of ECOs recommended for implemen-
tation. Table ES-T5B is a listing of the buildings studied with their energy
consumption before and after ECO implementation. A brief narrative for each
ECO is provided in Volume I with the supporting data being provided in Volume
II and project documentation being found in Volume IV.

The Noble Army Hospital EEAP Study has successfully identified projects
that are highly recommended for implementation. If all the recommended projects
and procedures are completed, a 41.0%7 savings in total hospital energy usage can
be realized. These results are graphically shown in figures ES-F3, ES-F4

and ES-F5.

EXECUTIVE SUMMARY PAGE 11
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BLDG.

TABLE ES-T5A

ECOs RECOMMENDED FOR IMPLEMENTATION

ECO
292 EMCS
292 Showerhead Retrofit
292 Qutside Air Reduction -
AHU #6
292 Lavatory Flow Restrictors
1789 Install DHW Insulation
292 Rebalance AHU #5
292 Rebalance AHU #2
292 Rebalance AHU #3
292 Rebalance AHU f#1
2290 Fluorescent Conversion
292 Motor Modernization
292 Double Pane Window
Retrofit
3211 Install DHW Insulation
292 Automatic Chiller Tube
Cleaner
292 Fluorescent Retrofit
1929 Fluorescent Conversion
1789 Fluorescent Conversion

EXECUTIVE SUMMARY PAGE 15

RECOMMENDED

FUNDING

ECIP
QRIP

QRIP
QRIP
0&M
0&M
0&M
0&M
0&M
0&M
0&M

0&M
0&M

0&M
0&M
O&M
0&M

SIR

1.06
40.94

16.95
8.87
4.19
3.67
3.06
2.17
2.12
1.91
1.66

1.51
1.40
1.11
1.08



TABLE ES-TSB: ENERGY USAGE AND SAVINGS FOR EACH BUILDING STUDIED

BUILDINGS STUDIED
Noble Army BLIG BLIG BLIG BLIG
{Hospital 1789 1929 2290 3211
CONSUMPTTON 66,293 1,256 5,316 2,996 1,392
FY 84 (MBTU)
PROJECTED ECO SAVINGS 27,272 30 98 15 1
(MBTU)
ENERGY USAGE 39,021 1,226 5,218 2,981 1,391
(MBTU)
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(2.5%) Dispensary, Bldg. 1789
(1,226) X 10 BTU's)

Dispensary, Bldg. 3211 (2.8%)

(1,391) X 106 BTU's) (10.57%) Dental Clinic, Bldg. 1929

(5,218 X 100 BTU's)

(6.0%) Dispensary, Bldg. 2290
(2,981 X 10® BTU's)

Noble Army Hospital, (78.2%)
Bldg. 292
(39,021 X 100 BTU'S)

FIGURE ES-F3

MEDAC FACILITIES PROJECTED ENERGY
CONSUMPTION WITH ALL PROJECTS IMPLEMENTED
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MBTU
(Thousands)

PROJECTED ELECTRICAL ENERGY USAGE

NOBLE ARMY HOSPITAL
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FIGURE ES-F4
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MBTU
(Thousands)

PROJECTED NATURAL GAS ENERGY USAGE
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1985

NOBLE ARMY HOSPITAL

i

1986

1987 1988 1989

YEAR
NATURAL GAS USAGE

FIGURE ES-F5
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7. PROJECT SELECTIONS AND RECOMMENDATIONS

The following tables list the recommended projects and ECMs as they are
grouped in the report. Table ES-T6 lists each component and their corresponding
savings for the ECIP project for Noble Army Hospital. Table ES-T7 lists ECMs
and their corresponding savings for Noble Army Hospital. Table ES-T8 lists ECMs
and their corresponding savings for all support facilities.

Table ES-T9 contains the schedule for implementation of the ECIP project

and eleven ECMs recommended for Noble Army Hospital.

EXECUTIVE SUMMARY PAGE 20



] 1 H 1 1 1 1 | 1 i
| 90°L | €88°09% | €0°€tL | gl6‘ord | tllloL M 285 “ 26L 2L “ L90“€ESh “ TWIIJSOH ¥0d STVIOL “
! | ! ! !

! ] | i i 1 1 i i 1
| ! ! ! ' | { ! | *Terqusiod uorsuedxe pue ‘A3TTH |
! | ! | ! | ! | | ~edeo pJocoad TeoTIo)STY ‘quamsnf |
! ! ! ! ! ! ! ] | =-Ppe qurodjes JoTSE® ‘ATTITXOTS |
! | | ! | | ! | | eJom ‘Toqquod pejedsoquT saelyo |
| | ! | | ! ! ! | TOJUOO SOWH *SUTIISIap 03 3TN0 |
| ! ! H | i | i | =T3JTP aJe sBurAes urejured TTTIS |
| | ! ! ! | ! | | ¥ TOJJUOO TENPTATPUT JueweTdmr 03 |
| | ! ! ! ! ! ! | §3S0) *PeASTUOE 9q 30U PTNOM To.3 |
| ! | ! f ! | ! | =uod SOWH JO 3093J9 OTISTAJSUAS |
! ! ! ! ! | | | | ay3 ‘aoTTOIUOO TENPTATPUT Ue |
| ! | H ! ! | | | £q POTTOJI3uUcO 8q PTNOO WO yoes |
| ! ! ! | ! ! | | BnouiTy WOl JeTnoTred qeys |
! ! ! ! { | ! ! | J0J BIEp TejUSmdJIOUT 8Je aAqe |
' ! ! { ! ! ! ! | uMoUs e3ep Wod TENPTATPUT oy, |
| ! ! ! ! ! ! ! ! *HION |
| ! | ! | | | ! | !
V1717117 771717177114 77177111777) Sq‘S | 96°6L0°L |} 00°0 } 96°6L0°L  1///1771711111171 S9Y8TT pepesuun Jyomus - |
V2111170871772711770\ 77777741777} Lot | 06°6L | 06°6L | 00°0 1/117111111111111} Jesey JTIy 9pTSINQ JO%EM J0H - |
VI1011100727771777770877171717777% 198 | 08°28¢ | 00°0 | 08°28¢ V/1/1111111117117} jesey ‘dme], JejeM JIsuSpuUe) - |
V20170108 771702701708771721177777% LS | 82°96 | 00°0 | 82°96 17//1111111111117} jessy *dwe] JojeM POTTID - |
VI1111100 11177777110\ 77177777777) <€S°e8 | hO°€8L‘2 | OL°LE8 | WETSHe'L  1////771111111711} §~NHY 03 SUOTJEOTITPH ~ |
VIIITIINI1177777717Y71777777777% €088 | €Ltz | 00°0 | €EL°€22 177/77777177777770 w€f\-tV ‘dosg/quess warydp - |
VI1111104 777777717718 71777171777% OEn‘ss | 1L°g2L‘L | 00°tlE | 1L°GL8 §/771777717177777} %*€‘2¢1-NHy-qesey oo PTOO/40H -~ |
V21171108 77777772770477777777777% 9E0°HES | €0°000°LL | OB°LSE‘E | €2°8WQ‘L |//////1117171117} €41~y ‘Tou3uo) JJoUo - |
{ | | | ! | | | | !
' ! ! | ! { | | | 'S 9y |
| | ! | | | | ! | UITM PejeTOOSSY SO TENpTATPUL |
! | ! i ! | | ! | |
| ! | ! ! | | ! | ! !
| | ! ! ! i | | | we3sAS Touguo) pue 3ut | |
m 90°L | €98°099F | €0°€L . | 9i6‘ot | tll9L | 285 | g6LézL | 190°€£G% | ~I03TUO ABusry — SO | JI0d |
] i ] ] 1 ] 1 1 ] I 1
| 4IS | SONTAVS | (SYVAK) | SONIAVS | SONIAVS | SONIAVS |  SONIAVS | ($) IS0 | NOLIATHOSHA | NOLIVOLd |
| | UvTId | GOmEd | 9yTIDA | Alad ] nISd | Algd ] NOTIONMISNGD | | ~ISSVD |
| | *OSIQ IAN | MOvaAvd | MA ISHII | ‘TWONNY | SVD *IVN | OIMIOEH | 2 CH ! !
! | TWIOL | JWaIs | ] TWIOL | TVONNY ] TVONNY ) ! LOHro4d !
! d

LOHrOYd dI0H "WIIJSOH OL°Sd HHvL

EXECUTIVE SUMMARY PAGE 21



— — —— —— —— St Swn ewe e Smam S man Smar G ten . G—ew Wetn e Geew e e G S e G —n e Gh S Smen G Gmen e S

] i i i i i H 1 i
///// | 96LéGet | GL°S | toe‘oss | 6ol | 099 | 8€8°6 | L2188 ! TVITdSOH 40d STVIOL !
| ! | { | | ! | |

i ] ] 1 H i 1 i ] i

on'l | 2‘LS | 79°8 | 28L‘% | qg0‘e o) | qg0‘e | w29‘ggd | 9rJoajey jusosssonyd |  WBO |
! | | ! ! | | ! ! |

| | | | ! | | ! JuesT) | |

16°L | 260‘et$ | €L°L | 006‘E$ | 700l ) | hoo‘L | 008°L jeqng JoTTTY) OTI8Wogy | W0 |
! | ! | ! | | | ] |

wG'L | 9ll‘ols | oL°6 | LG8 | all | ol VA | mHE‘l$ |  MopuTM Sued aTgnod | WO |
! ! | ! | | ! | ! !

99°L | €98°LIS | 99°9 | 996‘1$ | el i o | 2lh | gseols | UOTJeZTUJSPOH JOIW | W0 |
! | ! ! | | | | | !

aL'e | goe‘ess | aL°s | 8L | 28 | 22 | oL8 | €209l | WOHY Butoueteqed | WO |
! | ! ! | ! ! | f !

L'z | glo‘e | 29°S | a29'eh | #80°L | 82 | 990‘L | gee‘oz | C4NHY SutoueTeqed | WRO |
! ! ! | | ! ! | | |

90°€ | SEL‘96 | 96°E | gon‘es | one‘e | Gl | Geg'e | €62°cs ! MY SuToueTeqed | WO |
i | ! | | ! | | ] |

19°€ | ELLE | et | 226'S | 106 | ot~ | LE6 | €0G'ed ! GHHY 3uroueTeqey | W30 |
| | ! ! | | | | | |

| | | | | ! ! ! SJOJOTIISY | !

18°8 | Lsn‘sy | 6L°L | th$ | e | gh ) | 2t | MOTI 330req | JIHO |
! ' ! ! | ! | | ! |

i ! | ! | ! ! | GHHY ‘uoTIonpsy | !

L} 6€8°98% | LL°O | LoG‘t# | €221 | 60€ | 16 | a2'‘ss ! JTY 9pTSIN0 | JTHD |

! | | | | | | | | !

! ! ! | | ! | | SJOJOTIISY | |
w6°oh | 68L°LI$ | 6E°0 | €cet ! 191 | 1L | 0 | 028 | MOTd JoMoys | dTHD |
d d d ! d | d d ] d

YIS | SONIAVS | (SHVEA) | SONIAVS | SONIAYS | SONIAVS | SONIAVS | ($) Is00 | NOLIATYOSHA | NOLIVOILA |
| WwTHd | GO | 4vTRd | NI | olgd | QIgW | NOLIONMISNOO | | =ISSVD |

| *OSTQ IaN | SOveRvd | A ISMId | VONNY | SvO “IVN | OIMIONH | Wwa ! |

| MoL | TS | } TIOL | WONNY | TWONNW | Lodroud !

| ! ! | | ! | !

SIOHIMO4d W0 ANV dTHO NOLIDNMISNOD HONIW NIIJSOH LAL~SH dMVL

EXECUTIVE SUMMARY PAGE 22



1 ] H 1 i i i H
/7717 ) \er' | oget6 | L | il It | €nl | otn‘id | SHLLTTIOVA I¥0ddNS ¥0d STWIOL
| | | ! | ! | |
i i i 1 1 i 1 1 1 H
| | ! | | | | | ! !
| ! | | | | | | | |
| | | | ! ] ] | *JonTd YyITM BUTIBTT | |
80°L | Lh6d | 210l | €8 | & ) | 62 | ong$ | ‘puecu] jJo quewoerdsy | WO |
! ! ! ! ! | | | | |
! H ! ! | ] | | cJongd y3TM SUTIUBTT | |
L'y O ELL‘g | L6°6 s | 86 ) | 86 | 022'S} | ‘pueoul Jo quemsoeTdsy | W0 |
! ! ! | | | ! | ! !
! ! | | ! | | | *J3H MHT O | |
ne'L | e | 09°0L | & I {1 | 0 | €% ] uoTJeTNSUL PPY | WO |
| ! ! ! | ! | | | |
| | ] | ! ! ! | cJontd y3TM BuTIUBTT | !
16°L | o8t | OkS | 0% | al | 0 | a | oke | ‘puecur Jo quemeoerdey | W0 |
| | | | | ] | | ! !
! ! | ! ! | | | Jojes MHT | |
6L°fr | ooz | 2L°€ | Li$ | & ) i g | €9 ] 03 UOTIeTNSUL ppy | WO |
(] (] ] ] 1 1 (] (] (] (]
] ] ) t [} ) ) ] [} ]
HIS | SONIAVS | (SHVER) | SONTAVS |  SONIAVS | SONIAYS | SONIAVS | ($) IS0 | NOLIATHOSAQ | NOLIVOLA |
| M¥TIOC | QOomMdd | 9WToAd | nlgd | nIgd | nlgd | NOLIONMISNOO | | =ISSVD |
| *OSTQ IAN | MOvaAvd | MA ISMLd | TVONNY | SYD CIVN | OIMIOEH | wd ! |
| 'WIOL | THWIS | | WIOL | CVONNY | TVONNY | | Ioaroud |
| ! ! | | ] | | |

SIOEMOYd W30 ANV dTHO NOLIONMISNOO HONIA SHLLITIOVA IHOdANS 8I-SH JHVL

EXECUTIVE SUMMARY PAGE 23



SCHEDULE OF ECM IMFLEMENTATION
HOSPITAL

NGBLE ARMY
TABLE ES-T9
New New New
Energy Use/Savings MBTU MBTU MBTU MBTU MBTU Hospital

! | |
i ! |
. | Category | Flectrical Natural Gas TOTAL Electrical Nat.Gas TOTAL MBIU |
! ! |
! Qrrent Hospital Energy Use | 50,428 15,865 66,293 50,428 15,865 66,203 |
] | !
! Energy Saved in 1986 From ! |
! EMs Implemented in 1985: ! |
| ! !
| Shower Flow Restrictors ! 0 164 164 |
| | |
| Qutside Air Reduction, AHU# | 914 309 1223 |
! ! |
! Faucet Flow Restrictors | 0 48 48 !
! i ]
! NEW TOTALS veeeees | 914 521 1,435 49,514 15,344 64,858 |
! ] |
| Energy Saved in 1987 From | ]
| ECMs Implemented in 1986: ! |
! ' |
| Rebalancing AHUs #1,2,3,5 | 5,322 3% 5,357 |
! ! |
! NEW TOTALS ceceees | 5,322 s 5,357 44,192 15,309 59,501 |
H ! |
| Energy Saved in 1988 Fram | |
| BOMs Implemented in 1987: ! |
| | |
. | Install Double Pane Windows | 71 104 17 !
| ' f
| Autamatic Chiller Cleaner | 1,004 0 1,004 |
| ! |
| Fluorescent Retrofit ! 2,055 0 2,065 |
] | !
! NEW TOTALS eeeveee | 3,130 104 3,234 41,062 15,205 56,267 |
] ] ]
| ] ]
| Energy Saved in 1989 From ! |
| ECMs Implemented in 1988: ! !
| ! |
! ECIP PROJECT #1-BMCS 1 12192 4582  16TT4 |
] ' !
| NEW TOTALS seeeese | 12,192 4,582 16,774 28,870 10,623 39,493 |
d d !
| Energy Saved in 1990 From ! !
| BMs Implemented in 1989: ] |
] ] |
| Corvert to Energy ! 412 0 y72 !
| Efficient Motors ! !
! NBW TOTALS eeeenee | y72 0 472 28,398 10,623 39,021 |
[] ] 1
) ] ]
Notes:
1. The above schedule is based on estimated dates with time allowances for design and project constructic
| 1"' The actual implementation of these BEMs may be sooner or later than presented here.

2, MBIU = 1,000,000 BTU.
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